For an automated driver's assistant, the driver assistance strategy should change depending on the driver's mental state. Autonomic indices such as heart rate (HR), respiration, etc. are useful in assessing the driver's state. In the past, we have used autonomic indices to detect dangerous or dislikable situations while driving a vehicle. From the results, we observed two kinds of changes in HR that occurred while the drivers were driving. We guessed that those HR changes depended on the driver's feelings about the incident; for example, how he perceived the incident and how he handled it.
Background
For an automated driver's assistant, the driver assistance strategy should change depending on the driver's mental state. Autonomic indices such as heart rate (HR), respiration, etc. are useful in assessing the driver's state. In the past, we have used autonomic indices to detect dangerous or dislikable situations while driving a vehicle. From the results, we observed two kinds of changes in HR that occurred while the drivers were driving. We guessed that those HR changes depended on the driver's feelings about the incident; for example, how he perceived the incident and how he handled it.
To investigate this, we examined the relationship not only between the driver's feelings and the autonomic indices but also between the driver's feelings and his facial expressions while driving.
Data measurement while driving a real car
We carried out an experiment using a real car on an urban street which was selected as a dislikable driving scene on a questionnaire. The experimenter instructed the participants to drive as usual.
After 20 minutes of driving, the participant was asked to discuss the incident: when he expected the dislikable incident, how he felt about the incident, and how he handled the incident while driving. To examine the dislikable driving incidents multi-dimensionally, the participant's physiological measurements, including an electrocardiogram, skin conductance (SC), and respiration, were recorded by a Polymate portable bioamplifier (AP1124). In addition, the driver's view and his facial expression were video recorded.
Two male drivers in their twenties participated in the experiment. Their driving frequency was a few times each year. After the experiment was explained, each participant signed an informed consent form. This experiment was approved by the Ethics Committee for the College of Industrial Technology at Nihon University.
Results

Subjective ratings
In this paper, we show a participant's results only as an example. In an interview following the experiment, the participants reported eight dislikable driving incidents. We asked each participant to describe the degree of dislikability and the need for a driving assistant using the Visual Analog Scale. A high number in Table 1 meant that the participant felt high stress while driving and very much needed driving assistance. Table 1 shows that there is a relationship between the driver's stress level and his dependence on the driving assistant. In the next section, we focus on the scenes in which the participant required the most [1] and the least [8] driving assistance.
Autonomic indices and facial expressions
Figures 1(a) and 2(a) show how the autonomic indices changed in each driving scene. Only the heart rate and respiration are shown in the figures because the SC had a measurement bug. In these figures, the heart rate does not change and the respiration changes slightly in scene [8] . On the other hand, the heart rate increases and the respiration quickens before the lane change in scene [1] .
Figures 1(b) and 2(b) show the facial expressions for each driving scene. From these figures, a facial expression change was not detected in scene [8] . On the other hand, after the participant dealt with the incident in scene [1], he smiled. He explained that he smiled in relief because he had extricated himself from the dislikable situation.
From these results, we observe that autonomic indices change, not only in compliance with the driver's stress, but also upon a demand from the driving assistant during an incident. Further, it seems possible that obtaining a facial expression after an incident could be useful for determining the driver's feeling about the incident, which the autonomic indices cannot tell us. Table 1 It seems that the changes in heart rate and facial expression correspond to the driver's mental attitude in a dislikable driving scene. Therefore, it is possible to change the driving support level that the driver requires according to his mental attitude, which can be determined using the change of heart rate and facial expression. However, many more driving scenes must be evaluated because of the few participants and cases in this paper.
